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(54)Title: NOVEL LIGANDS OF NUCLEAR RECEPTORS PPAR'S 



(57) Abstract 

Ligands of nuclear receptors PPAR's (peroxisome proliferator-activated receptors) which are compounds selected from the group 
consisting of ascofuranone; and ascofuranone homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein the 
hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4-position of the orcyl aldehyde moiety are substituted by C M5 alkyl, 
C MJ alkenyl, CHjCOOH, CH 2 COO(C M5 alkyl), C(C=0)(C MJ alkyl), C(=0)(CH 2 ),., 5 COOH, nicotinoyl, isonicotinoyl, etc. These ligands 
are usable in preventing and/or treating diabetes; hypertension or cerebrovascular disorders; arteriosclerosis; complications of diabetes; 
chronic inflammation; cachexia; digestive cancers, etc. 
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10 m 

mrztx-x&omHtimtsiz'Dti, *:<Dftmmmz\z#m&w&zz\tifit> 
K«kD^a^ffl*»»-r*oT*s. ttrtu-fe^-fcn-H-r* dna 
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10 OMsttftXHU iMWtt&ftM g #Seit(U)D3BiqMllZ««Et-«« ldl jm 
&*%>*i;Rfc&38SEH-?£ LTH<E>. LDL l/T^D-JU^/uT^.?)© 
Hi LDL JftuSteif Hl/XfD-Mit'bmiMSct^TfS. tSM 

aftsii&Rxrx/x^B&rsfcft, ft ldl itmtimmr^Mmmni&rm^ 
^mzt>tc^xmv^^nx^tzo i96o^ mm\zjkmmni&TMti,T& 

20 7 L o-;i,$:{£T$-&^^5J:ott, Mm^mm^m\z^mi&itmv #® 

ef((VLDwmJ«Ai:*9fciijzi:«0jBiw 
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1982 ¥K«*36W#tt7* 3 * □ »J >R*#, AS-6 tfiEttRtf * hUT" h \/ 

io h'»a#©««a»«j»c*sViT, ifii«tstx-<>^y>^i£T$'frse:t&^ 

bfe (Agr. Biol. Chem. 46: 2865-69, 1982). 1980 *ZRW$\Z\Z>t. 9tDfr(D 

mm^^nmmmm^mx^^ y >«tttt&&s-rs8»©0BfcBB3g 

o«» **»»©-r>^y>«5tt*jisit'r«^D7-ry^-h (jijn^ 
15 tJfe**Tf^ffl^**5 i 7yy^>&-^©fl;^«ijctt^ufc i a ffl isia 

fto^7v^y5?>s;i>^*>*fl2^»(^)©qE5 s ;wfc^4bi&o&jftTi«< 
P^fisns. §i*«^Thn^y ^/x tra-^y^/x Ds?£fy^v/>&£ 
© tzd sxttfttpue**!. nmMott«»^>xy>a»tcMPi»«£K« 

20 mitt* TZD ©ajSlCfcDfiafcjffl&fc. TZD ©fPffl«^ttS«I^<TWT 
fcofc**, fB7^H H©W^*t«n»fc:^oT^ffl«^j»l8**ifc©T»- 
*. y*>H3FWtt«Erty«fe^- (t-77>-'Jt^-) PPARatf* * 
^U-h.fcoTi&ttfcSnstCSjfoS, TZD %> PPAR ©y#>K£L 
Tit€ : ?^©*S&«|(bT^*^|fitt3^S«$n)t©T»*. PPAR 

25 P7^^i/-h*tffFig©A'-^vy~A$ii5i$'fr, ffF«©Bs*{b*»»r* 

ZtlZtt/vKZm-^ /t-**S/y-AitJWW?Wty-t^-- (peroxisome 
proliferator-activated receptors) £ Wtt£ 'J •fe7^«-fr?&5o £07.f :7V 
■f h&fig»tt£*a©ft¥flHft&*rs TZD fcgfc^Tfe, SfcOJlfc&j&t 
£> PPAR y ■fe^-iWfflSf^ffl^^ViTttW^fftenfc©*?**. *-©«shl 
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tzd <Dm^mmtB^m^mmx'$>K), tzd \t&&x$imte\z&m\zf&mirz> 
mmtzr? -ppar t zmmtr zvxyn&zzttfwztmzzftrz. z 
(D^\timmmm<D^m\zmr^iR^o{^iE^^h(Dr&^rz 0 ^n^\t. 

5 >x u >m%i&&T\mmti;^ummiz&rtz>'( >* u >m\mm\zmmft 

10 mm, v>smim, ^mmsmmzmm\z^m.^x^z\t^t>^x^^. 
mmmm<Dm^\z\,t, ppart omsjs^cbp Rzsmm^ttD^ohnz. 

ztD-gtm&mtijmt ppar 7 7 5 u -<z> u #> kt&s c: <h#Bj ^.^ic^n, & 

»^&^^fe©g«IiLT PPAR 7T^U-<DSMtt^lf bT^T^S. 

15 ppar-cbp z*>b£Tzmm®tt<t<Dtt®mzmw?z> zt\z&v, mm®.' 
±f£wmmz*ffz>®rzUfem, Mmo^m^m^ti^^t^M^zm^n 

T^&. ?PAR\Z\t~mm$><0, FPARateHtLTfFMmzftlfiL. PPAR/3& 
PPARrteUgMJ!^ MJf. U >/^ffliSi;if{:Mt§. ii&cD 

£<DT&5. 7r^f^ >0#K:te: TNF-a#^£ttTV>£;i£«&i 

u>A^m^(c^-r^ppARrt3o^T^ mttumsmizb, mm. 
m^&v^mT-&miz%mLT^2>z.tj)mt>nT^T, z\nz>om%\z%mL 
t^z ppart <D'&m\z~DUThm9z-t)m/vTzrz. *t*>u >/mnmz&m. 
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PPARr (OnWZ-O^X, 1998 *.&E?^l&3:tf=l~D%m2nT^Z>(M. 
Ricote et. aL, NATURE 391: 79-82, 1998 ; C. Jiang, A. T. Ting and B. Seed. 
NATURE 391: 82-86, 1998). CtlStt, PPARr OMMlZMtiZg 

Tfcffi3fcT?*S. M10fl:iiSlfcgitft7^D77-yit TNF-a, IL-l 
5 0. II^6©«k3fc#SStt1M' h*-f>*flf»lc4^ieLT*fift«ttft*-&*. 
±E©8ft£«, Sttft"7^D7 7-yOi|«il: PPARr CD U > KT2&5#X 

xn-r K»mm^«jn^«&, uage-tH h;i!H>££fcW5rr**&?© 

iiH^ AP-1, STAT lkZ$ NF-kB t«^WkHt^-r*CtlCJ:D,*tttt-iJ-f h 
10 *-r>il^p©»31Sai«!l-r*c: < i:SW6^K:bfc. ft^T, I^TD^fH^ 
**&5Wtt, »rtU-fe^-PPART*Stt<tr-5ii^J;?)IL.lj8, TNFaiS 
cfctf IL-6 fc£©3fc£telM h;*K >«^> -yfe>'»-RNA testis 
©*«KML,*©«f*i:tTifeett'iJ-f h*-f>©££j*£»«T*.5!fT©'EZD 

15 fcV>©T, ^^^^©jeffl^AStl^VJ. b*»U PPARr U#>KtC 
^j^g^g^ H^O©^MllW», PPAR^»»K:%igLTV>S»lililgfe© 

20 e»-rynz^^7>y>©^*pft|fc:fts. l^u &£#«ttft-r*i&gTtt» 
7 p DX^^^>v>M^<h^TTNFa^:<i:(7)^14^< h#-f >ttaj#*#fc 
LT^Sittt, TNFa&&W3: IL-6 'J -t^f-lZttTZ*; 5 D 

H*-f >*4*anwr**«, ^D^^^>s?>4^ia«H*L«K^ji*©ii» 
*qm$nT^s. gig, i«®siwtin «ttiffife» its 
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®^I^(R. Ross, New Eng. J. Medicine340: 115-126, 1999 ^C^£ft<5 

t>fc. $&ffiflBfcteTr50T?* B»j!,«»«j&«afcU »JiljE*3ecUT5Et:-r 

#M<Z>PPARr£f§3tLTl>3/^ TNFoS4tt*"3fc<fW»snTV^Vi. O 
TNFaOj£^$«|»T$fe^<OT?**. *0BEftfctt % *»^tf>A#fc PPARr 

>A*0$&as;&tfHE*fc bt, PPAR r U # > H «*£fcffi*J£*fcT RTIIBtt 
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tt#*r*affO*tt^ffi?&«tttt» S#©£?£©ff (Quality of Life; QOL)^0^ 
PPARr t / \rD^-1'7-^ffi£l, »e^fiNR©8«£ffl»L«T^S;R|*gU 

fr\t&g<DmT&^tzc z\<Dr%n\zmm**\%mi<Dm9iifi. 1997 mzzzmz 

Wt. (Nature 386: 407-410, 1997 m. -©W^«M#ftttSjfil^, ##>^ 
15 ffi&£©&£|££UT^fg*©l/3V-f K^ig#LG100268RtfLGD1069^\ 

t » ( 2 ) it£M$f Sf 9 X ob/ob Rtf db/db KM □ &-£T 5 £ , -f > X U 

z.t. (3) ^n^n^aTttai^jBSL^v^su^y-r HBt»#tTZD* 

20 % t RXR © U # > H i PPAE r © U # > K in vivo in vitro T 

*S*feffl£^-f <h$g£LT^3. L*>U Rl-©^*^ RXR RtfPPARMU 

•fe^-©>j^>HtbT«<pjffittc^Ttt, cnmR$nfc^tt), 

25 %B^(DM^ 

(&®¥l 0-3 7 7 9 0 5§, RtflHRfflBPCT/J P/0 7 0 1 2). 
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*08t$##PPARr Vtt9-\zm%\sfrte*<omL*mW'tZZ\t*3&%'t 
ZtthlZ, 5t©«ffftUetC^$ns RXR ©y#>KT*S7*:3£DU> 
O2te^V^^«4fi(D7K^S&gmgtc e k0S^L7 b c^^ PPARr U 

tmmzzz?<D®m±7?-<Dvx>\*tLTm'r%z.tte, mm. *?tt 

fitttt»5!tcJ;*na!«S*!*^trtlS*f ; KjfiLfiE«gX»ffiijliL«l«« ; (ASK 
»««fc££«&tr«IR«fcSg ; *lfj?jlps£#£ : jfliV, ffPE, ML Mffi. JlffR 

?)w\>xm $ mmtwmRzf/x s © & luti- * & &mrz>z 
20 mwoffimfcmm 

H2tt, <k&Va>25 ££5 db/db T^OAWttfcSBttWagtt**"**. fg 
IfcW&OziBMf;: i2jS^©db/db v^x, lOK®JEMtt>£ftjfiLU -S¥©¥ 
25 m&MLifi 720-740 mg/dlfcftSJ; 5 fcHHMCSHj-fc. -»&»flB», fi&O-P 
fcfc£*l-25S:-5S£U <fc-&*-26tt 60mg/kg£— 0 — EHSPjft-^Lfc. ♦: 
: **P<0.01 and ***P<0.001, in Student t-test. 

0 3 te^-i KckS NOD v^x© I HHm^S^BSa* 

£3Tf . ♦ : nmm. A : <D 25mg/kgf¥, □ : <t£#M <D 50mg/kgfl, 



8 



WO 00/53563 PCT/JP00/01497 

X : <D 50mg/kg p 0 -ttl-^tl-Stt 1 O^^^^tlT^S. 2 4 

5 El 4 fit, SMy^X^^RSir^- tcO; 5te£1&-27 t\d*#Vf/><Dl£ 

bK*»»O2ffiRt;/Xtt4ffi0*»*O***^ - (C,-C l5 ) 7)V*)V1g 
L<\tTfrtr-Jl, % TU-;k (C^C^) 7;W7'J-;k -CH 2 COO 

h, -ch 2 coo (c x ~c I8 ) -c (=0) (c x ~c ls ) 
15 ;k -c (=o) tu-;k -c (=o) (c^c^) 7;wb7U-;k - 
C (=Q) (CH 2 L 1M , 5 COOH> ^^ ZdlJ>-X^d^r;3^Z4i;i/.^^ 

20 ©«Hft**rrs*bS4tofc&>K ^«t<tfet;i/yji/7^Ttm^u 

5ti!ll47W77>'>ira*ClT*.om<, HT^T^J:<, 

^7;uxhKSB^^L, ^;p">;u7;^tHa5^©3ttefctt3ia^«a m 

<> H^^TfeJ:< (C©tf7737niJ>iii^!|iltV^^tt)S5) , 
U -fe^-PPAR tte^-T * E t>© o 5£ : 
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RMi, h, - (c,-c 5 ) 7;i/^;uxtt7;i/^--;k xtt-c (=o) (c, 

~C 5 ) 7,Mp;UT'£D ;R 2 te, H, - (Cj-Cg) 7 )V*r)VX\%7 M-frs 

-ch 2 cooh, -ch 2 coo (c^Cg) 7;u*;k -C (=0) (Ci- 
10 c s ) 7;Mp;k -c (=o) (ch 2 ) ^cooh. -□sv-ntoon'v:!. 

*5B9!© PPAR © 'J #> Ktt, fiTFS^tf. 
77377/>Rtff©R*#:, BP*, 5£ (1) : 
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10 5£ (5) t;i/yJV7;i/Tt H 2&fiCD 7 J<&g<DHte, - (C,~C 5 ) 7 )V 
*;UXte7>>l^rjk Xte-C (=0) (0,-05) 7JWClH$tlT^T 
t)J:< ; R 2 «, - (C,~C S ) 7;U*;UXte7;i^^;k -CH 2 COOH, 
-CH 2 COO (C,-C s ) 7;MMk -C (=0) (0,-05) TJMrJk - 
C (=0) (CH 2 ) ,. 5 COOH. -U5Py-f JlXte^V-n^y^ jl/tf&D ; 

ppar u^y^-^^M^^L^^Aae^^iii?L»,«jj§rtTfflafe 

20 

*%BJcD{b^^l«, Ascochyta viciae U£&)gm?Z> C £\Z£ DM££ 



12 



WO 00/53563 PCT/JPOO/01497 

— Kifi 1972 *Z\zm£Ltz&ftm Ascochyta viciae #M£T 3irE£#JSf 
(Tetrahedron Letters No. 25, 2541-2544) T, #M&7 7* 3 7 ^ / > £ ^Rtfc: 
7^n^DU><£r i b^-r§ 0 7*3^DU>& Ascochyta viciae £W 

5 IC t> Nectria coccinea* Fusarium sp., Cylindocarpon lucidiuiru Cylindrocladium 
ilicicola, Cylindrocladium sp., Verticillium sp. ^<DfcWWWM£.'f' & Z\ ttf$& 

7X3 77/>ii Ascocyta viciae K#gW&ftI&JMjT& -5. 
Thh , D77377;Mi 77Zl77y>$ai^K<i;L,T, ^©^h^A 
10 HD77»^ ^H^TiittTK^^Srff^^ttiO, &J&-r%Z.t 

7->;Hb, 7;u^;Wb$nfc7 i t:KD77.ni7DU>«, 

tzmv<Dm?m*M\ ?x-jk hj;k *->u;k b^izjk ^^^k 
7>hu;k 7x7->Mjjk Rztz\nt>tfi~3m<DW&m\z£^Tm&zti 
rzb<DZ<£ts. mmmmz (c^c^ 7;wi^b<kmk7-r:;k #a;k* 
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7x/-;Hi*&g©7->;Wfcli. 7t?MD5-f Hro«^k7->;k 
7^StCJ;oTlltft«n5. 




OHC 
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OHC 




triages. 7)i*)i'mt&£mmz4Q.<D*&mw&9cM\z 




« U - t ~?9 -PPAR t 4: U ft > h' i OSteSffJtr « Z. kifi#1ii>> o TV>* <DT, 




ci 
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txuzuv >Rzfi7* n7z>; ymmw^m^Ltz ppart ut^-ox 
«iHififfc«fc5^w^5, t;k>ji/7;i/ft K2{t©*iMitt, u-fe^-set 

o*BMI*7;u*;wbUfc 2-0-methyi s§3*#ra#ft<&^<fc 0 ppart u-t^ 




CI 
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m 

mm^i&T^ Zlfcm Z\ £ £$g£ Ltz (J. Antibiotics 24:& 681-686, 1973 
5 Rtf Jpn. J. Pharmacol. 25: 35-39, 1975) . $ £ \Z*mA% £ ft, itjjfaJEBSiCD^E 
T^Tfc § DOCA itSjfiUEE^ yh\ZT7,n?7 />^1P 3 <h . JfilJEcD±# 
tt^^JL^^^^jfa^cDig^^efeg^it^^i^^g^tTV^ (Eur. J. 
Pharmacol. 69: 429-438, 1981). 7X377/ >^€:©i^ff $StC 

10 775 U -\zmtZ> PPAR 0 U #> H t LTf^ffl l>, jtew$g©^^^r§ 

^mxio^^vRAR^^^mmLrz^AM^<D^m^mm^mzm 

15 tzmmutzo "ttizomEzstib. mmorzttxDm^ff-^iamhT^^o 
*$tw<Dit%®(DtzfrT*\t, 77377;x ^mmmmRzsmmmt, ppar 

Ut7 t ^-0#SW'J^>HTfeoT, l/3V-f KX (RXR) Rtfct-^h^ 
X-l^V-f^gg (RAR) U-fe^-^i4^b^^o T7> UV>(D*)W> 

20 Uir7°^-X-A°-7 7$ U-KSTS PPAR&tf RXRO^fc^ttfcU & 

ixc:ne>cD^a{c^-r^^ii^^tfe»n§. ■&*>\zvvARifi£m\zmL'?z>m 
&mmt*n\zmmz>mki}\ *%w<Dit&mz£zfemRzs?m<D*imzu 
z>. ^wm^tppARt^m^m-r^momit^^u^nizmw-r^m 
mm(Dfhm\zmmz^mx^^ 0 &tz. ^BMoit^mt. ^mm^zsumz 
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&&m®mi\z%$lT % PPARr fc*tt£JStt<b-r SftSWfc u #> 

#2>&tf±Zti;ftWl'V$>2>. PPAR «Jfil«¥illttaHS»l56aLT^«©T, PPAR 
<D«tt*b«fc<£>2fe!Ete1M btl'OtikfcTOlB&fflmts btf^XD^ 
HT- NF-/CB lfrW<Dli£&&&#«#T#-S (B. Staels et al., 

Nature, 393: 790-795, 1998 *fO. 0£ 0 , #^HJ3Kj^:b^b£^ra:75V atf-fr 

*-ppar zmmzmmt-tz^rvv v>^>vx>^:*>^b£#><TZD m 

15 Ufct*737*7A(C*-ofc<^L^^©HML, *5BW©^b-&«tt in vitro 
Tt> PPARr y-fe^-ttfr&l"*. 



MM 

&5£?zmmzmvT* *56wo{b^*» 1-99 cam) 
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fikg fotzW 0.1~20 mg/kg (C&D. M£ b < & 0.2-5 mg/kg 

tz o rft hnmiz z t \t, *mw <Dit^mmmm^r$> % z.t\z mm 

^zi-X, -fcf^X Xa?n-7^ ftMT^fc^Afc^OJiS&aiirttJfl 

RrtBttffi»©K»a*ioATifflrra. mm, ask 

Mmm&i;^t>^ ^(D^im^m\t^%mmt^mt~m\z%m. ya-^ 

tfr=fA, tfytfjuufny kx if^x •fe;pp-^*5«kwn6©»i»# 

A, ^'JVM-h8 0, V;Wlf*>*yiiKH8xX7\>k Xf7'J>8#Ut 
25 *X»U4 0^fc£. 
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*o®nzmm&tt>it>TmKz\ttfto*>tiT\,*z. fox, MMit?z>®£\z 

M^»«i:7jc^»^^-r§iSi^^^#$-fr-5^^t^§ 0 (3)H 

te&om-&iz\z, m^o^^^m^^mmr^rz^mr^^^v^-^ 



: sv ymmvmmt* mit%fr$m2fttzm&fco£®m&&-mmz'?7s2 
u mm^^mm^^\z^mmnizmmr^mm^m^rzLT^^<D^ 
&rz. z.(Dzyyymmitmmmmm:miz^mvjL>^ j !T^ k— >x»c<to 

$ & iz&&m&im<Dftmmit}i&3L*)v*-mt Lxm<omm\zm 
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7X n 7 5 J ><Dt h h*D77 >Wfr £>7.Mi£ 2 ^(DJ^tK^ Lfc^t 

-5 Lfc. imiti- V 'J #2* 0.16g (4.0 mml) 

*>7k 0.7 ml fc**U 7jc^Tft2$L&at£> A gN0 3 (0.34 g, 2.00 mml) 
<Z>J8H ^>*^(0.7 ml)$:'>Lroin^75:, *fi£bfc^il(D7K®«{C77, 
□ 7 ^ / >(0.2 g, 0.476 mmol)<D^^>mm (1.4 ml)^UDA.fe 0 Kfa^m 

n&Lfzmm* 6n-hci lt^ <=> o;m $ y-vrnm vtz 0 w □ )v 

^vU*y;l'n^^A^OVH^^^^-(C3&Ht,v^a;M^>:T-feh>(60:l) 
{CtOiltSIbT-xh Kn77377/>0.047g ( W 24%) ^ffc. 

139.5-140.5t) IR (cm-1): 1680, 1635, 1555 'H NMR (ppm): 1.35 
(6H, s), 1.82 (3H, br s), 1.84 (3H, br s), 2.13 (2H, br t, J=7.2 Hz), 2.33 (2H, br q, 
J=7.5 Hz), 2.60 (3H, s), 3.40 (2H, d, J=7.2 Hz). 10.14 (1H, s), 12.69 (1H, s) 
,3 C NMR (ppm): 12.93, 14.44, 16.13, 22.03, 23.03 (probably two overlapping 
peaks), 27.05, 38.29, 88.10, 98.52, 113.14, 113.59, 114.21, 121.90, 125.76, 
135.03, 137.71, 138.12, 156.17, 162.15, 184.66, 193.30, 207.20 7CfSl##r H 
$JM(%) C, 65.88; H, 6.54. ftg€(°/o) C, 65.94; H, 6.50 



mm 2 

A. 4-a Ethoxvcarbonvlmethvl.2-qmethvlascochlorin (1) : fc^tfo 27 
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fcmiti- h 'J ^A(60%, 23.1 mg, 0.578 mmol)£^>* >Tft#^DMF (1 ml) 
\ZMffl Lfzc Ctl\Z 2-O-methylascochlorin (0.220 g, 0:525 mmol)<E> DMF(2 ml) 
»tt«r«TU £i!T3 0#i£#Lfc&, :/a*»«X^;K0.0641 ml, 0.578 

A^D^h^^- (Si0 2 15g, ^U-^WKX^JW £J:D*l!f«l/T 0.204 
g(77%)0 (1) *%1t (MfittW»«««, as a colorless gum) . 
IR (film): 1765, 1713, 1694. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.80 (3H, 

10 d, J=6.7 Hz), 0.83 (3H, d, J=6.9 Hz), 1.31 (3H, t, J=7.0 Hz), 1.58-1.67 (1H, m), 
1.90 (3H, br s), 1.90-1.96 (2H, m), 2.34-2.44 (3H, m), 2.63 (3H, s), 3.65 (2H, d, 
J=7.0 Hz), 3.88 (3H, s), 4.29 (2H, q, J=7.0 Hz), 4.61 (2H, s), 5.39 (1H, d, J=16.0 
Hz), 5.46 (1H, t, J=7.0 Hz), 5.89 (1H, d, J=16.0 Hz), 10.42 (1H, s). ESMS 
(electrospray mass spectrum, positive) (m/z): 505 {(M+H) + , C 28 H S7 0 6 36 C1 + H + }, 

15 507 {(M+H) + , C 28 H 37 0 6 37 C1 + H + } 



B . 4-Q-Carboxvmethvl-2-amethvlascochlorin (2) ; 27 
±B2Tt#£ftfc(l) (0.207 g, 0.409 mmol)$rp<^y-JK6.2ml)lC^L, 20% 
mMtl U O ml, 1.45 mmol)£lJI];LT, WELT 2 $$fflt$& Ltc, KlfcttL 

20 *3Ntt«TpH2lC»ISEL/fc«, X-x^T&ifi WtSJIfc*, tfrfo&M* 

8U y 'J 7A^D7b^7 7>f- (Si0 2 15g, wuu*$y 

-*$y-)V) (CJ;D*IS!tT0.122g(63%)CD (2) *%tc mmmWm^ as 
a colorless gum) e 

25 IR (film): 1715, 1696. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.81 (3H, d, 
J=6.8 Hz), 0.83 (3H, d, J=6.8 Hz), 1.62 (1H, qd, J=13.5, 6.0 Hz), 1.91 (3H, br s), 
1.91-1.97 (2H, m), 2.34-2.45 (3H, m), 2.63 (3H, s), 3.62 (2H, d, J=6.9 Hz), 3.84 
(3H, s), 4.65 (2H, s), 5.42 (1H, d, J=16.0 Hz), 5.43 (1H, t, J=6.9 Hz), 5.89 (1H, d, 
J=16.0 Hz), 10.42 (1H, s). 



22 



WO 00/53563 



PCT/JP00/01497 



MM 3 

4-q(4-CarboxybutanovI)ascochlorin (4) : 29 

ascochlorin (0.150 g, 0.358 mmol) £*S7Ktrilv> (1.5 ml) fcSBBU 4-5? 
5 ;* *)V7 5 J tT U v >(4.4 mg, 0.036 mmol) £ ^ W^tt7k%(0.049 g, 0.430 
mmol^jDAfc. S*«ft5 0*CT— lNtttt*iDATpH2 tU S£ 

(Si0 2 13g, ^>-B8lf;W iC«k0»»LT 0.081 g(42%)0 (4) 

io zm&m&tVTWt. 

mp 120-123T: IR(KBr disc): -3000, 1771, 1711, 1649. NMR (CDC1 3 , 
500 MHz): 0.70 (3H, s), 0.81 (3H, d, J=7.0 Hz), 0.83 (3H, d, J=7.0 Hz), 1.59- 
1.66 (1H, m), 1.88 (3H, s), 1.89-1.96 (2H, m), 2.12 (2H, qui, J=7.2 Hz), 2.34- 
2.45 (3H, m), 2.55 (2H, t, J= 7.2 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.2 Hz), 3.42 
15 (2H, br d, J=6.0 Hz), 5.35 (1H, t, J=7.0 Hz), 5.39 (1H, d, J=16.0 Hz), 5.87 (1H, 
d,.J=16.0-Hz),-10.30-(lH,-s),_12.54-(-l-H r s). 

mm 4 

4-aisonicotinovl-2-Q-methvlasoochlorin (5) ; itizfy) 31 
20 2- amethylascochlorin (61.3 mg, 0.146 mmol) £&7KtfV5*> (l ml) 

ML, Wet V^n^y^Jimm (71.7 mg, 0.403 mmol)£JD;L£:„ RtiM* 

25 *yM7A^o7h^77^- (sio 2 io g , s\tt>.wmjL?)V) \z£K>mm 

bT69.3mg(90%)CD (5) *%tc (Sifett««&««R f as a colorlfiss gum) . 

IR(film): 1760, 1710, 1700. NMR (CDC1 3 , 500 MHz): 0.69 (3H, s), 0.76-0.83 
(6H, br), 1.59-1.64 (1H, m), 1.65 (3H, br s), 1.85-1.96 (2H, m), 2.32-2.45 (3H, 
m), 2.67 (3H, s), 3.39-3.50 (1H, br), 3.50-3.63 (1H, br), 3.88 (3H, s), 5.29 (1H, d, 
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J=16.0 Hz), 5.34 (1H, t, J=7.0 Hz), 5.82 (1H, d, J=16.0 Hz), 7.79-7.99 (2H, m), 
8.87 (2H, m), 10.49 (1H, s). ESMS (electrospray mass spectrum, positive) 
(mix): 524 {(M+H) + , C 30 H 34 NO 5 86 Cl + H + }, 526 «M+H) + , C 30 H 34 NO 5 37 Cl + H + }„ 

5 M5 

4-Q-Isonicotinovlascochlorin (6) : ita^H 30 

ascochlorin (0.200 g, 0.494 mmol) Sr&TktrUv^ (l ml) fcJgHKU 

v-n^y-ovmmm. (0.242 g , 1.36 mmoi^iraAjt. Kj&wt&^T3m®m 

HISil-r*rtK:J:Dli«LT 0.199 g (79%)© (6) ZM&m&tlsT 

mp 119-121t: IR(film): 1752, 1711, 1642. NMR (CDC1 3 , 500 MHz): 
15 0.68 (3H, s), 0.79 (3H, d, J=7.0 Hz), 0.81 (3H, d, J=7.0 Hz), 1.59-1.65 (1H, m), 
__4,68-(3H,-bM^ 

br), 3.46-3.60 (1H, br), 5.29 (1H, d, J=16.0 Hz), 5.36 (1H, t, J=7.0 Hz), 5.82 (1H, 
d, J=16.0 Hz), 8.01 (2H, br d, J=4.6 Hz), 8.85-8.95 (2H, br), 10.35 (1H, s), 12.60 
(1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 508 {(M-H)\ 
20 C^NO^Cl - H + }, 510 {(M-H)\ C^NO^Cl - H + }„ 

116 

A. 4-aAcetvl-2-qmethvascofuranone (8) ; ik^ty 27 ©flftgK& 
4-O-ascofuranone (0.301 g, 0.651 mmol)£7-fe h >(2 ml)lC^b, U 
25 V A(99 mg, 0.716 mmol), 3 £ to* 3^(0.0484 ml, 0.781 mmol)^JP^.T 2 9% 

ttEEiSU ^&y'J*ir;W7A^n7 bff77s(— (SiO 2 10g, a* 
U-V-SKl^W tw«fcO«aiLT75.5 mg (24%)© (8) (te&ftffitett 
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$3ff, as a colorless gum) » 

NMR (CDCI3, 500 MHz): 1.22 (3H, s), 1.28 (3H, s), 1.64 (3H, s), 1.77 (3H, br 
s), 2.04 (2H, t, J=7.8 Hz), 2.09-2.20 (2H, m), 2.35 (3H, s), 2.39 (1H, dd, J=18.2, 
10.0 Hz), 2.47 (1H, dd, J=18.0, 6.2 Hz), 2.63 (3H, s), 3.33 (2H, d, J=6.5 Hz), 
5 3.83 (3H, s), 4.52 (1H, dd, J=10.0, 6.2 Hz), 5.08 (1H, tq, J=6.5, 1.3 Hz), 5.52 
(1H, t, J=6.6 Hz), 10.44 (1H, s). 

B. 2-O-methvlascofuranone (7) ; it'a^S 27 
±Tt#£(8)(63.5 mg, 0.133mmol)^^^y-;K4.2 ml)fc»flPU iXiMfcir 
10 hU^A7K*ffl[(4.2ml,1.05mmol) §JnAMT4l5ra»#Lfc. RJ&NL* 2N 

Th^77^f- (Si0 2 10 g, >-mmx.^)l,) «fc 0 tt fil U T 52.1 mg (90%) 

15 CD (7) Z'&fz (&£&P!«^M, as a colorless gum) . 

IR(film)^339Q-l-756-1686r-1564: ^NMR-(eDeiir500i\4Hz):-l-22-(3Hrs)r 

1.29 (3H, s), 1.64 (3H, br s), 1.80 (3H, br s), 2.06 (2H, t, J=7.5 Hz), 2.12-2.22 
(2H, m), 2.40 (1H, dd, J=18.0, 10.0 Hz), 2.47 (1H, dd, J=18.0, 6.5 Hz), 2.66 (3H, 
s), 3.42 (2H, d, J=6.6 Hz), 3.82 (3H, s), 4.53 (1H, dd, J=10.0, 6.5 Hz), 5.20 (1H, 

20 tq, J=6.9, 1.2 Hz), 5.51 (1H, t, J=6.9 Hz), 6.35 (1H, s), 10.37 (1H, s). ESMS 
(electrospray mass spectrum, negative) (m/z): 433 {(M-H)\ C 24 H 3 i0 5 3s Cl - H + }, 
435 {<M-H)\ C 24 H 31 0 5 87 C1 - H + }. 

mm 7 

25 4-Q-(4-Carboxvbutanovl)ascofuranone (9) ; ita^U 15 

sacofuranone (0.100 g, 0.238 mmol) U V> (1 ml) fcjgflfU 4-v 

*?)V7* J tfU v>(2.9 mg, 0.04 mmol)£ W^&&S7k$(0.033 g, 0.490 
mmol)SrJnAfeo JRffi»E£ 5 0*CT?— IN %&fflt } $ttitiZ.~C pH2 t. ffi 
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57^- (SiO 8 10g, A^>.^x^;P) £cfcO*»g!LT0.040g(32%)<D (9) 
(ilfe^^^K, as a colorless gum) . 
IR(film): -3000, 1752, 1713, 1638. NMR (CDC1 3 , 500 MHz): 1.23 (3H, s), 
1.29 (3H, s), 1.63 (3H, br s), 1.74 (3H, br s), 2.02 (2H, t, J=7.5 Hz), 2.11 (2H, 
qui, J=7.0 Hz), 2.12-2.17 (2H, m), 2.37 (1H, dd, J=18.2, 10.0 Hz), 2.44 (1H, dd, 
J=18.2, 6.3 Hz), 2.54 (2H, t, J=7.0 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.0 Hz), 
3.24-3.31 (2H, br), 4.55 (1H, dd, J=10.0, 6.3 Hz), 5.07 (1H, tq, J=7.0, 1.5 Hz), 
5.50 (1H, br t, J=7.0 Hz), 10.30 (1H, s), 12.52 (1H, s). 

mm 9 

4-Q-Isonicotinovlascochlorin (10) ; {ball 14 

ascofuranone (0.200 g, 0.476 mmol) SrilTklf U >>> (l ml) lCigfl?U mt 

-i y-u^v-r jmmm. (0.233 g , 1.31 mmoi)£;&n*.£. KmwL&&i&-c 1 mm 

n T h V? -(Si0 2 10 g, ^V->-mm^)l) HckOHiSLTO.135 g (54%) 
CD (10) &mc as a colorless gum) o 

IR(film): 1756, 1644. NMR (CDC1 3 , 500 MHz): 1.21 (3H, s), 1.28 (3H, s), 
1.53 (3H, br s), 1.62 (3H, br s), 1.88-1.97 (2H, m), 2.02-2.12 (2H, m), 2.35 (1H, 
dd, J=18.0, 10.0 Hz), 2.42 (1H, dd, J=18.0, 6.3 Hz), 2.69 (3H, s), 3.21-3.33 (1H, 
br), 3.33-3.46 (1H, br), 4.51 (1H, dd, J=10.0, 6.3 Hz), 5.09 (1H, br t, J=7.0 Hz), 
5.48 (1H, br t, J=7.0 Hz), 8.00-8.02 (2H, m), 8.89-8.91 (2H, m), 10.35 (1H, s), 
12.60 (1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 524 
{(M-H)-, C^NO^Cl - H + }, 526 {(M-H)\ C 29 H 32 N0 6 37 C1 - H + } 

— tCte^-l, 63mg, -fcX^l/X- h • V)V\£f> lOmg* t&*yij 
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W)V 10mg,£3*>3;:UR© 40mg,L-kh*D*x;/oeJHzJUP~X(PO-30) 
50 mg, t HO^+yPh!;i'-fe;PD-7 > .SL12ing, W&&\L)VU-7, 46 mg, 
iJ)V^ : y^)V^)VU-7, '1-h*)V&m. 10 mg, 7f7U>^^> r )A 3 
mg, $M 6mg%<StS£D&mm&m&L. £&®DK3g&<bL.T^£fT&L 
5 T^HkUfc. 

»«fl/fcfl:^*.ll, 63gkl?l$f50 □->7.^-5 1 60g, L-tKD+ 

v^D tf;i/-fe;Po-X 30 g, t H v^n tf;Wr^o-X-SL 12 g, «SJ|-fe 

10 ;UD-X46g, ^^^v^^nr^o-xn^-hu^A^iog, x-r7U>$? 

0.25g©^JtLfc. 
&6gflJ3 

15 fc^-21, 100 g, TO^-fe;i/D-X70g, ?Ui35g. #;m^->^;mzj1/ 

O-X • *;P'>^Aii70 g, 3->X^-^70 gS^fT'J^T^y') 
A 5 g £2i£-U JtfcffiO Kfr^LT-^ 0.35 g (D^J^Ugbfc. 

PPARrf£§l7^X5 H& COS-1 *fflfl&K:¥ALfc&, 

25 *«PPARS^bTil€^©5B5!&fW»L/TViSJ:i:^LT^-5. 

COS-1 aUS^O^XS HtA : St&^gAte Life Technologies 
LipofectAMINE S£J£& ffl ^TJt&il 0 \Zft o fc. 1 X 10 5 £>M£ 10% £ ->fl&iS 
Jfail* S"5tf 2 ml <D#)V<y □ ©«^jNigifc(DMEM)K:#1&£-frT 35 mm h >J 



27 



WO 00/53563 



PCT/JP00/01497 



•J mUCg* LT^ZMM* U >m4S^7K(PBS)-C«fe# Ltdtik, LipofectAMINE 

4 mg, 2 mg ^tfH/hlfilif igift, OptiMEM(Life Tecnologies 1±)500 ml £: 
LipofectAMINE 50ml ZmfrLtz OptiMEM 500ml £&e>#>i;&il'SbT, g 
iST 15 #FbTOSI<£:. Z\<DM&$. 100 ml £: OptiMEM 400 ml ^MaLX^ h 

h <J m^£©§lbTE*£U Stt^MabfcJfatt 10%£&i^!K££tf DMEM 

Mzmz.. 37x:x 20 mmmmLtzo m^mmtLxmt^mm, u, 12 

^ h U m<DJgifc£©§l LXm^V tz'&. 250 ml <D^«»^^ (25 mM Tris 
phosphate buffer (pH 7.8) > 2 mM 1,2-diaminocyclo-hexane-N, N,N',N*- 
tetraacetate, 10% glycerol, 1% Triton X- 100 SrflD;^ 7/t- ^U7.V>Ti^ 

(15,000 rpm, 2 min) Lfz±m&mfem<DUm£ L-fc. 20 ml 0±?f{w 100 ml <D 
)V y7 x 5— ifSM^M(2.14 mg Co-A, 100 ml 470 mM D-Luciferin, 200 ml 530 
mM ATP, 2 ml <D DTT-Tricine buffer (pH U ^5 7 ;* — ^— (ATTO 

y -fe>th-AB-2000)T^^'J^bfco ^A^)»J^fflOi3 h->y- 
"feUI^lC&x Luminescent /3 -galactosidase detection kit II (Clontech)£ffl 

PPAR <D#g#J& D;tf > tfimW Vtzo 
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+ + + + : <\<X*M.\>X?\zmmt<0V.->7tft!>Z> 



5 + + + : lO^lO^M \ZfS&1t<D \±—t> 

+ : >10- 4 MHtr-^7&<*§ 



T^$tg£i£T3i**:5y M^ftS*iL/TttJlliJRO«aflEcfc0^i«lrJ0.9% 
—mjmZt\z^*7)V • a;i/3=-:W KTas^Jfr+S'a^a 
XxO> • (DOCA) 10 mgfeg &Tift4Lfc. JftSfcTlCM** 

20 »HHl©«»C»l^lC-»K:»»ltLfc(n=6). -»©fcj&*<B-o 

ft£«F-l Lfc. fc£#M tt*ltMteH]ll#>5 100 mg/kg «9ftMISD 

Jfcffi^5£»C±#L3ilitCtt^ilii£E** 180 mmHg £jg*_fco =ilga>£ 
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-*®»IBI81M^fc»3¥$ 1.72±0.74fi(mean±SE)©»iRa£ft** iMEE 
*)<DW}BMtt.¥-i% 0.51 ±0.37 {S(mean±SE)T&o£. jfcggp 

10 it&m-n (D&fc&mffi&mm'Wz c57BL/ksj awab (c^^^^#^©efe 
mtmmmMwm®&*fr<D&oti:mwi~?mwLtc 0 3o~32 M^ona db/db 

v£Xl0^£7>^AT2l*fc#tt(n=5), -ttttfm* «t»ft<fc^*-17 » 
httWPfaA CE-2 ©*iU te£^-l7 S7-feh>»C«^LfcSfc, $tt&tj!lft 

»««LS"Cjfc.&0 5 BM»ii&*»fcfc£*-i7 * 0.iXS£Lfc«i»S#* 
20 fc. 4 BM, ^R8«»tRLT0IWbT^&, 20-24 BS 

©5 0IWH^O.l*fl:^«.l7^«»*4Aft. db/db wxteftmt—wz 

25 WlWt5it^^§ 6 ^#^*±LTt>24Btrp^T ! b^«iS^»i, 
2*JlBSHM£Jfc'ST 50%OTTte£^-l7 ttJ*"6jKLS**Wr*ili^t)*>5. 

#a*9 250 ^7A©^7'f^^-»tt7y MdT. hl/7M/hy> (50 mg/kg) 
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hWfhVb x>&4£>E&^£>-0-leK lOOmg/kg X73&m\zMm 

Lxma^vrzo mmz7BBt 14 0iic^-$?{: 24 isnm^u 24 
5 fntt7Bit4.i§, 14 BB-V4.5mzmtinLTzc cncMt, te-^-ig-s- 

STO^^OTJ^Jt^ 7S@T41.4%, 14 HiT43.6%iWlC^Vil/^ 

mmmnmrn tit^ 7 0 g-e 14.3%, hbit 23.3%^-n^ r n^i:tM^L^: 0 

10 b^b,#Mttl«^^80g/®T*^<D^U^m^^P«^{C 18 g/ 
15 ^6 











■msmmrn 










mmm 

(g/ral) 


7 


38.4±1. 7 


32. 9±1. 9* 


27. 0 ±3. 2* 


14 


42. 5 ±1. 7 


32. 6 ±2. 9* 


26. 8 ±0. 9** 


(ml /rat /day) 


7 


169. 5 ±7. 6 


99. 9 ±13. 0** 


41. 6±1. 1** 


14 


189. 6 ±5. 7 


106. 9 ±18. 0** 


42. 4 ±1.0** 


(ml/rat/day) 


7 


128. 5 ±5. 3 


74. 6 ±6. 4** 


19. 8±1. 7** 


14 


159. 8 ±5. 3 


79. 7 ±12. 5** 


17. 5 ±0. 8** 


(g/rat/day) 


7 


8. 85 ±0.36 


5. 39 ±0. 55** 




14 


12. 05 ±0. 38 


5. 78 ±1.09** 




(g/rai) 


7 


291.0+4. 7 


307. 7 ±4. 8 


350. 4 ±10. 2** 


14 


292. 5 ±4. 2 


318. 3 ±6. 8* 


370. 4 ±10. 2** 


JBI^^IWfiSP, n=9. Si 


mmit^-i^m, n=s, M^sg 


i¥. n=5 



*P<0.05, **P<0.01, in Student's t-test. 
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mmM8 

10 m<D 12 db/db vvxmtom*$Ufois*mm<o¥mfo&teifi ioo mg/di 
mmzuz&o5&ro-m\zm% -nz*imm, ^^b^-25 &4p£ 

LT&^-vfciRg Lfc. {b^-25 tt-B-®, 60mg/kg £«Dtt#U&. 
5 £*Hteft>&l, 2, 3, 5, 7RXfl0Bmzm#Mfre>4>A*ma.LTALm 

3 Bi&ftR90ttRht>&«ft^*>Lfc. jfatttt&43 BB*S**K:&M>U 
7 B§T30%IU±©i£T$^tfco 

10 

&M2 5^7A®JI§ttN0D 0H$r^>yAf'4S¥fC^^> — P£2t 

MP, -»*^4»-150m8/kga^», -m*fc&W-l (25mg/kg) &#P, » 
r>V-m*<t&V!>-25 (50mg/kg) &#P£Lfc. fb^^-1 tt 2% 

(13). 

gflSjg i o 

fcPPARr UHry^-tc^Wo^ttjWK^-r-S^^a^Sttjebfc. 041; 
0*>S91£a>fc<k "5 fc#S891©fl:£««in vitro Tfe PPARr U-fey^-fcfcte" 

25 

- t ut, jEmtzmfeim l^m^o tnf a j: o f§jm 

t&*7-*-tbfe.atto5®^ddY^^x4 om%mtiF&\zsmz#n(n=8), 
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IB*^*iLfc^S¥tt, IWitbfc, %>MM<D&M2 4m®'&frt>E.~D(D 

m\z\k&®-i z-zn^en ioo~4oo m g/k 5 u ^ v (D—mtit&m 

■\*^te®mx$>z>o.wv(->-m (o.2mi) %>mm& 



10 



(mg/kg) (g/mouse) ( mg /dl) WW***" ih*TNFa 

0 40.0±1.0 401.1 ±73.8 ++++ 

100 38.0±1.0 258.2±53.2 NS 

200 36.7 ±0.7 185.1 ±26.2* PO.02 

400 31.3±1.1 99.1±18.3** P<0.002 

0 (iEffiftfflgp) 30.0±0.5 47.7±3.5*** P<0.001 

a) Student's t-test. (n=8) 



a# >t (Dftmmtoit, a >Mj&mm\z&-D T«wnr *K*if a t «k <s t> 

(9m — 

15 £*0JRMttB£jioT«4>U 6 BB Da>£x*;M 2 -A*5> 
>*fflj»£© TNFoifi«4kaiK:«kS(a)ftfl:K^<JDffJi, (b)*ffita»fc*5tt5-f 

20 □-x©ffi^w^»*ta^o, 4#ttx*;^-^je**i5fc«>jKw©saH 

25 -ltt^>ttflaiCJ:STNFate*«HWLTVi*C:i:*^$nfc. 
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m # <d m m 



1. 77n77/> ; ms\zTxn7 7 ; >mm&xit7xn2 >m 

iMot, 'pts.< t friz frT fry* t H»£fc*U »Jk>;|/7Ji/xt: 
5 H^(0 2©R^VX«4fi©7K^SO7lcm^ - (C,~C, 5 ) 7J^;i/fL 

<&7;k>-~;k 7»j~;k (0,-0,5) 7;MMU7U-;k -ch 2 cooh, 

-CH 2 COO (C,~C, 6 ) 7WJk -C (=0) (C,~C, S ) 7^*>>k 
-C (=0) 7'J-;k -C (=0) (C,~C 1S ) 7JMMl/7'J-Jk -C (= 
O) (CH 2 ) ,_, 5 COOH, -l^J-{)V'5L\$-(y--3j-J'()\,frt>UZ>m& 

&fi'J-fe:/*-PPAR<2'J;tf>K. 



20 R,lt H, - (C,-C 5 ) 7)Wl/Xli7;i/^z;k Xte-C (=0) (C, 
~C S ) 7WT*0 ; 
R 2 te, H, - (C,-C 5 ) 7)l^)VX\t7)^=.)V. -CH 2 COOH, -C 

h 2 coo (c,~c 5 ) 7;u*;k -c (=0) (c,~c 5 ) 7;i/=^;k -c (= 
o) (ch 2 ) ,^ 5 cooHv ^□^y<;i/X«<v-D^y-i';UT*o ; ms 

25 R 3 te, HXttC 1 

(fit, X*« II 



30 T^$n-5, gjfsRJSl HIBmcD^rtU-t7 p ^-PPARO'J^>H 0 





; 
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° . T&O ; 

R,«, H, - (C,~C 5 ) 7)),*)WS.7)Wr-)V. Xfc-C (=0) (C 
2 ~C 5 ) 7J^T»t) ; 
10 R 2 tt, H, -CH 2 COOH, -CH 2 COO (C,~C 5 ) 7;MMk -C 

(=0) (C,~C 5 ) 7JWk -C (=0) (CH 2 ) ,. 5 COOH. -n^J 

R 3 te, HXiiC l 

(it. Rj^HT&D, R^HTSO, ^R 3 ^C 1 TfeStf $i<) ^ : 



15 X«X*«. 




R,H H, - (C,~C S ) 7)V*)Wt7)Wr-)^ Xtt-C (=0) (C 
,~C 5 ) TJWVX&Q ; 
20 R 2 te, H, - (C,-C 5 ) 7J^Hii7Jl,y-Jk -CH 2 COOH, - 

ch 2 coo (c^Cs) 7;wk -c (=0) (c^Cs) j;u+;u, -c 

(=0) (CH 2 ) ,. 5 COOH, -^J<)\sX\$'(V~n^;'[)\,XM ; R 

R 3 te, HXfiC 1 
25 T«$n*^«5, Xtt^-OESStLTW^Tfr**. 




35 



WO 00/53563 



PCT/JPOO/01497 



R l «, H, - (C^Cg) 7)l*)VJUt7)V*r-)^ Xtt-C (=0) (C : 
~C 5 ) 7;WH?*0 l&tf 
R 2 te> H, - (Cj-Cg) 7)V*)V, -CH 2 COOH, -CH 2 COO (C, 
5 ~C 5 ) 7)V*)V. -C (=0) (C^Cg) 7)WJk -C (=0) (CH 2 ) 

(fit, R^H-e&o, ^R 2 ^'-CH 2 COOHX«n3f;<jra5i 
££Bfc<) ] 

10 

> K. 

ffFK, m. mm. umRxmm^istsm<ow^&. mmzs 
tt&mm\zmm? ; ; 

25 

fc»tcw«i^*©iii*« 1 , 2 xtt 5 mizmm<D&ft u -t-z^-ppAR ©u #> 
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5 

oiks®*. mm\z^ommthxn^r^^mtamtth\z. mnmmiz^ 

10 T££<fc££tJ, MIB#&. 

fttf ; Mf, ffFBIU MU M*&tWK«$&Ml'a>1ittll»e, MtfKg 

25 3. fif^lO, 1 lXttl 2 fcffittO^S. 
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flfsi ; jmf, im. m, ng5, n«&WR^trn«®«tt^ig. Mmcg 

-5^tt^X^,_lJ5_X{i.l_6JClE«©.^ 
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20. ®yLW}mz%wzmm7>y)v/\>z&&mi&&&&Rzf/wtwe 
22. ^p«g u -t^-ppAR © u #> h t LTmm*iwz<£&tobtom* > 

/^lO7$;Si0y77lSt$ot, «ffc£*lrt*l»#5U , 2, 3X&4 
10 K:fEm<Z>*b-&ig3T&5, MIB>'2/:7*tt. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 




This international search report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 

1. [X] Claims Nos.: 10-17 

because they relate to subject matter not required to be searched by this Authority, namely: 

The subject matter of claim 10-17 corresponds to "a method for treatment of 
the human body by therapy" (PCT Rule 39.1(iv)) . 

2. □ Claims Nos.: 1,6-22 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

(See Extra Sheet) 

3. n Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 




Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 


This International Searching Authority found multiple inventions in this international application, as follows: 
(See Extra Sheet) 




1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 

4. No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Claims 1 to 9 and 18 to 21 
(As stated in Column I-l, claims 10 to 17 pertain to a subject matter which 
this International Searching Authority is not required to search.) 

Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
O No protest accompanied the payment of additional search fees. 
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It is unclear how far compounds are involved in the category of "ascofuranone 
homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein 
the hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4-position 

of the orcyl aldehyde moiety are substituted by C x . 15 alkyl, isonicotinoyl, etc." 

as described in claim 1, in addition to the compounds represented by the formulae as 
set forth in claims 2 to 4. 

Therefore, invention as set forth in claim 1 and inventions as set forth in 
claims 6 to 22 with citation of claim 1 are unclear. 

It is unclear how far diseases/conditions are involved in the scope of "diseases 
or conditions which can be ameliorated by regulating the transcription of genetic 
information depending on the nuclear receptors PPAR's" as described in claims 6, 10 
and 14, in addition to the diseases/conditions as cited in claims 7, 11 and 15 and 
the diseases/conditions as particularly disclosed in the description. 

Regarding claims 1, 6 to 9 and 18 to 22, the International Search has been 
practiced on the compounds represented by the formulae as set forth in claims 2 to 
4. Regarding claims 6 and 14, the International Search has been practiced on the 
diseases/conditions as cited in claims 7 and 15 and the diseases/conditions as 
particularly disclosed in the description. 
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Continuation of Box II 

As will be described hereinafter, the International Searching Authority has 
recognized that this international application has four inventions. 

• Among inventions as set forth in claims 1 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are novel compounds. 

• Among compounds as set forth in claims 1 to 5, those relating to publicly 
known compounds. 

• Among inventions as set forth in claims 6 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are publicly known compounds. 

• Invention as set forth in claim 22. 

Inventions as set forth in claims 1 to 5 are inventions relating to compounds 
per se which are "ascofuranone; and ascofuranone homologs and ascochlorin homologs" 
having properties as "ligands of nuclear receptors PPAR' s" and these inventions involve 
two concepts, namely, inventions relating to publicly known compounds (for example, 
compounds #1-6, 8-13, 16-26 and 32-39 as described in the description; the same will 
apply hereinafter) and inventions relating to novel compounds (for example, compounds 
#7, 14, 15 and 27 to 31; the same will apply hereinafter). 

Inventions as set forth in claims 6 to 21 are inventions relating to use of 
"ascofuranone; and ascofuranone homologs and ascochlorin homologs" based on a finding 
that the "ascofuranone; and ascofuranone homologs and ascochlorin homologs" as described 
in claim 1, 2 or 5_are "ligands of nuclear receptors PPAR's" and involve two concepts, 
namely, inventions relating to novel use of the publicly known compounds and inventions 
relating to use of compounds which are considered as novel compounds. 

Invention as set forth in claim 22 is an invention relating to novel compounds 
per se which are Schiff bases of the above -described "ascofuranone; and ascofuranone 
homologs and ascochlorin homologs" as set forth in claim 1, 2, 3 or 4 with "amino group 
of serum protein" and different and independent from the above described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs". In addition, this invention is 
_npJt_w^iny_ention_witb™t^ 

and ascofuranone homologs and ascochlorin homologs" are "ligands of nuclear receptors 
PPAR's". 

Now, the relation among the concepts of the five groups of inventions as described 
above will be discussed. Inventions relating to novel compounds, among the compounds 
as cited in claims 1 to 5, and inventions wherein "ligands of nuclear receptors PPAR's" 
are novel compounds , among the inventions as set forth in claims 6 to 21 , have a technical 
feature in common contributing to the prior art in the point of providing common novel 
compounds. Suchbeing the case, these two groups of invent ions are considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 

However, it does not appear that there is a technical relationship between 
inventions relating to publicly known compounds, among the compounds as cited in claims 
1 to 5, inventions wherein "ligands of nuclear receptors PPAR's" are publicly known 
compounds, among the inventions as set forth in claims 6 to 21, and invention as set 
forth in claim 22 , and inventions as set forth in claims 1 to 21 wherein "ligands of 
nuclear receptors PPAR's" are novel compounds, involving one or more of the same or 
corresponding "special technical features (technical features clearly showing the 
contribution to the prior art made by the inventions as set forth in the claims as 
a whole) " . Such being the case , these groups of inventions are not considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 
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